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Plant Water Use Strategies in a Limestone Tropical Seasonal 


Moist Rainforest in Xishuangbanna, SW China 
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(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Science, Kunming 650223, China; 
2 Graduate University of Chinese Academy of Science, Beijing 100049, China) 


Abstract: Soil water potential was determined during April 2006 and May 2007 at a limestone tropical seasonal moist rain- 
forest site in Xishuangbanna, Southwest China . The results indicated that soil is drier in dry season (from November to 
April) than in rainy season (from May to October) , especially in March and April, with soil moisture content reaching the 
minimum value of - 0.055 MPa at 75 cm depth . While in rainy season, soil humidity situation is much better than dry sea- 
son, and soil water potential can reach to 0.010 MPa . Hourly observation of soil volumetric water content on three days in 
November 2006 , January 2007 and March 2007 showed that the difference between diurnal values and nocturnal values is 
not significant ( P» 0.05) , suggesting there is no obvious soil volumetric water content fluctuation in deferent soil depths . 
In other words, there is no hydraulic redistribution in limestone tropical seasonal moist rainforest . Intercepted fog drip and 
throughfall by canopy, rainwater, soil water, groundwater and stem xylem water were collected during November 2005 and 


February 2007 for stable isotopic analysis . The stable hydrogen (OD) and oxygen isotope composition 6^0) of fog drip, 
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throughfall, rainwater, soil water, groundwater and stem xylem water were determined from an isotope ratio mass spectrom- 


eter . The results indicated that the rainfall is the main source of soil water and groundwater in rainy season . Through the 


canopy, throughfall is enriched than rainwater, because of evaporated fractionation . The fog drip was thought to contain 


water that has been evaporated and recycled terrestrial meteoric water (evaporation of nearby surface waters and canopy in- 


terception) , so the fog drip was more enriched than rain during both the dry season and rainy season . What s more, al- 


though fog is heavy, plants mainly use groundwater and deep soil water in dry season in this region, hardly making use of 


fog drip . This result is related to the natural environment, limestone tropical seasonal moist rainforest is very vulnerable, 


sothat, protect this pattem forest is necessary, further research will be able to provide a basis for this purpose . 


Key words: limestone tropical seasonal moist rainforest; Water potential; Stable isotope; Hydraulic redistribution; 


Xishuangbanna 
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Table 1 Paired samples t-test for diurnal and nocturnal soil volumetric 
water content at different depths nearby Litsea glutinosa and Garuga 


floribunda in the limestone tropical seasonal moist rainforest 












































































































































































































































Plants t P Plants t P 
10 cm 1.549 0.261 10 cm 2.370 0.141 
30 cm 0.300 0.793 25 cm 1.300 0.323 
60 cm - 0.254 0.823 50 cm - 0.043 0.970 
100 cm 2.177 0.161 70 cm 0.412 0.720 
SPSS 
t , P«0.05 , 3 


































































































Note: SPSS is used for paired samples t-test, Р < 0.05 means significant 


diferrence (п= 3) . 


2.31 00000 5р00 00 200,60 
HO00000000 O Local meteoric water 
line, LMWL) 000000 6D=7.96" O + 8.67 
(R =0.97; n=92) (000. 2006), 000 
OOOD (2000 110 O 2007 20) 000 
ШИ ПЛ. ШЕ ШИ! ТШ ШШДЕ ЧГ 
SDO6°000000000000. 00000 
ШШШШ.,.ШШШШШШШШШШПШПШПШПП 
000000000,бр0об опоооооо 
ППППППППППППППППб“ОППП 
O -6.1%6 196a 6D[] 000 0 - 96966] 2% D 
ШШШ ЙА ТАНЫ Н ЕД ИША ЕН УЕДЕ 


20) 








0) LMWL 


у w = у thee 


12 = 0.97: п= 92 
= 0 
- 


-H 


– ИЗ) 


за [n] fr 3 6D Hydrogen үзүл ratio [569 ) 


– 120 
14 -12 -10 -& -6 -4 -2 0 2 


1 |а] {it dg | Chey zen isotope ratio ( 50v 1 





2 5D g бо 



































































































































(20050 2007) || 


















































Fig.2 6D versus 6!80 relationship of rainwater samples collected 
at limestone tropical seasonal moist rainforest site in Xishuangbanna, 
SW China during 2005 and 2007, and the local meteoric water 
regression line (LMWL; Liu et al., 2006) 
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Fig . 3 Stable isotopic composition of rain, groundwater, fog drip, 
stem xylem water, throughfall and soil water samples collected 
at the limestone tropical seasonal moist rainforest site 


shown along with the LMWL 
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Table 2 Seasonal variation of soil volumetric water content at deferent 


depths in the limestone tropical seasonal moist rainforest 




































































































































































Depth (% ) Foggy season Dry-hot season Rainy season 
10 cm 21.842.2 21.3+ 5.2 30.2+ 4.3 
30 ст 28.6+ 1.5 24.7+ 4.4 31.1+8.5 
50 ст 15.1+ 2.0 16.2+ 5.7 25.1+ 2.9 
75 ст 14.8+ 2.3 12.4+ 0.2 19.4+ 8.0 
+ 
Note: Entries are теапѕ + standard deviation (SD) 
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Fig .4 Stable isotopic composition of rain, groundwater, fog drip, stem xylem water, throughfall and soil water samples collected in dry season 


(a) and rainy season (b), each shown along with the dry season and rainy season LMWL (Liu et al., 2006) 
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